little correspondence has been found between attachment styles with each parent in childhood (Fox, Kimmerly & Schafer, 1991) . Internal representations theorized to underlie attachment styles have been shown to adapt to specific situations (Cobb & Davila, 2009) , as illustrated by nearly everyone being able to recall reactions and experiences typical of diverse styles (Mikulincer & Arad, 1999) and by effects of priming (Rowe & Carnelley, 2003) .
Studies employing techniques such as the Social Relations Model (Kenny & La Voie, 1984) , Hierarchical Linear Models (Bryk & Raudenbush, 2002) or Generalizability (G) theory (see Shavelson & Webb, 1991 , for an accessible introduction, and R. L. Brennan, 2001a , for a thorough, authoritative treatment), have confirmed the idea of variability across relationships. These methods provide us with estimates of the proportion of variance in scores due to different factors influencing them (variance components). Partitioning of variance by these methods is similar to that in the commonly used analysis of variance (ANOVA), and ANOVA algorithms are actually employed in G studies.
Generalizability theory
Exemplifying with generalizability theory, one may question a sample of persons on, say, avoidance in a number of different role-relationships (e.g., with mother, father, and romantic partner) This very simple design allows for estimations of variance due to Persons (P), Role-relationships (R), and the interaction between the two (PR). Variance for Persons is calculated by averaging each person's scores (across relationships) and then calculating their variance across all persons. Calculations for the Role-relationships facet (independent variables commonly designated as "factors" in ANOVAs are called "facets" in G theory) are analogous (i.e., calculating average anxiety with mothers, fathers, and romantic partners, and then the variance among the three resulting scores). The interaction facet reflects the degree to which the pattern of relationships' scores varies from one individual to another. Therefore, Relationship-specific attachment style 5 if attachment style were an individual attribute equally manifest across relationships, each individual would show the same pattern of deviations around his or her mean when rating different relationships, and the PR component would account for no variance at all. If attachment style were totally a relationship phenomenon, with no contribution of individual characteristics, every individual would produce the same mean across relationships, even if the pattern of relationship scores varied widely, and the P variance component would be zero. Finally, if types of relationships (e.g., with mother, father, partner) had no effect on attachment style, they would all show the same mean when averaged across individuals.
By estimating observed mean squares attributable to each facet, with the help of an ANOVA algorithm, and applying a set of equations whose technical details are outside the score of this paper (see R. L. Brennan, 2001a; Shavelson & Webb, 1991) , one can estimate the magnitude of variance components influencing scores in the population. Raw values of these magnitudes, which depend on the (usually arbitrary) unit of measurement, are easier to interpret when converted to relative values, expressed as percentages of the total variance.
More complex designs can obviously be employed, allowing for the estimation of further variance components.
It is also important to consider, however, that these estimations only make sense when levels within facets in the design are conceptualized as random, that is, as a representative sample within a population of possible values (e.g., participants respond on three occasions; these three occasions are seen as a sample of a large population of occasions in which data might have been collected, just as respondents are seen as a random sample of potential participants). When these conditions do not apply, the facet is said to be fixed. Such is the case for Role-relationships, as attachment relationships constitute a small population for a given individual, and not a representative sample of a potentially large population. In such cases, one must consider whether scores obtained from averaging across the levels of a Relationship-specific attachment style 6 fixed facet can be considered meaningful. For example, in the case of specific attachment relationships, averaging an individual's level of anxiety or avoidance across relationships would be meaningful, as it would correspond to that person's purported trait level on that variable. In such cases, it is recommended that the facet be treated as if it were random and that the variance components associated with it be accordingly estimated (Shavelson & Webb, 1991, Chap. 5) . This is intended to find out whether the facet significantly affects results (in which case relationships need to be taken into account) or not (in which case it would be legitimate to average across relationships to assess attachment styles as generalizable traits).
In cases in which scores across levels of the facet cannot be meaningfully aggregated, it is recommended that each such level be targeted by a separate analysis. Such is the case for the attachment style dimension facet: It would make no sense to average the two dimensions of avoidance and anxiety.
Previous studies in the literature
Previous studies employing this type of approach have found the PR variance component to be larger than the P component when examining attachment style measures (Barry et al., 2007; Cook, 2000; La Guardia, Ryan, Couchman, & Deci, 2000; Merlo and Lakey, 2007; Pierce & Lydon, 2001 ). These studies, however, suffer from design limitations that the present study intends to address.
One major difference between ANOVA designs employed in hypotheses testing regarding means and those employed in G analyses is that no variance component is singled out for representing error. All variance components are theorized to represent factors influencing scores. Residual error variance, however, still lingers, but is irrevocably confounded with the component corresponding to the interaction among all facets of the design. Therefore, the PR component in the example above might best be designated as PRe, Relationship-specific attachment style 7 with e standing for error variance. This would imply that random error variance would inflate the PR component, leading to its overestimation. If one were trying to establish whether people are consistent or vary in their attachment style across relationships (i.e., comparing the P with the PR component), this would be an inappropriate design, as the PR component would be confounded with random error variance and would be overestimated, leading to the conclusion that people are less consistent across relationships than they really are. The only way to prevent such a problem would be by adding one further factor to the analysis, for example by using more than one item to measure the variable of interest. In this case, random variance would be confounded with the Person × Role-relationship × Item interaction (as there is a single observation for each combination of these factors), and therefore the Person × Role-relationship interaction could be freed from such confounding.
Some previous studies have failed to do this, as they did not include items as a facet in the analysis, and instead directly analyzed scale scores for attachment anxiety and avoidance, obtained by averaging or summing items (La Guardia et al., 2000; Pierce & Lydon, 2001 ).
Other studies are problematic because they aggregated items in just two blocks (Barry et al., 2007; Cook, 2000) . Although the latter procedure avoids the problem of confounding the PR component with random error, it provides a less than entirely adequate basis for an estimation of error variance due to items. Attachment style items can focus on several content facets (e.g., anxiety items can focus on intense desire for closeness, concern about possible abandonment, partners being felt as unreliable or not available enough, etc; e.g., Fossati et al., 2003) . Two blocks should therefore not be enough to provide a representative sample of all possible varieties of items. By aggregating the variety of items into two rather similar sets, previous authors may have underestimated variance due to the items facet and its interactions, and some of this variance might have seeped into other components.
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Contributions of the current study
The current study improves on previous ones by separately considering every single item in the attachment measure as a level of the items facet, thereby improving on error estimation. Additionally, no previous study employed repeated measures, although it is known that attachment style may vary across time (Baldwin & Fehr, 1995) . No specific hypotheses are put forward regarding effects involving occasions, but the inclusion of the items and occasions facets is expected to further push residual variance away from theoretically relevant components, giving greater internal validity to the results.
These improvements may also throw light on another relevant theoretical issue. It is believed that the anxiety and avoidance dimensions of attachment style reflect internal working models of self and others (Griffin & Bartholomew, 1994) , with the best accepted view being that the model of self is most related to the anxiety dimension and the model of other to avoidance (Mikulincer and Shaver, 2007, pp. 97-98) . In fact, higher anxiety is related to lower (Bylsma, Cozzarelli, & Sumer, 1997; Mikulincer, 1995) and more variable (Foster, Kernis, & Goldman, 2007) self-esteem, while avoidance is related to more unfavorable perceptions of others (Zhang & Hazan, 2002) . It therefore seems plausible that avoidance, being more closely related to the representation of others' behavior, might vary more strongly across relationships, while anxiety, being related to self-representations, should vary to a more limited degree. Previous results in the literature point in this direction, showing that person effects are usually larger for anxiety than for avoidance, while relationship-specific effects are larger for avoidance than for anxiety (Barry et al., 2007; Cook, 2000; La Guardia et al., 2000, Study 2; Merlo & Lakey, 2007; Pierce & Lydon, 2001) With the improved control for error variance in the current study, it is expected that the PR component will be smaller, in comparison with the P component, than in previous studies. The P component might, therefore, explain more variance in the anxiety/model of Relationship-specific attachment style 9 self dimension than the PR component (Hypothesis 1). In contrast, avoidance/model of other is expected to be explained by this interaction component more than by the one representing persons (Hypothesis 2).
Method

Participants and procedure
A total of 239 college students of psychology, education, sociology and business administration of two Lisbon institutions participated in this study. There were three moments of data collection, separated by three-week intervals. To ensure anonymity, participants tore and kept a slip containing their participant number from the questionnaire at their first participation, and wrote that number on the questionnaires at subsequent occasions.
Participation was voluntary and no compensation was given. The exact number of those declining participation was not recorded, but can be estimated at about 10% of the participants' pool. Participants' age ranged between 17 and 46 years, with a mean of 20.06 years and a standard deviation of 4.12 years, and 74% were female.
Measures
Attachment style data were collected using a matrix-form questionnaire, with lines corresponding to items and columns to relationships. Agreement with the items for each relationship was rated from (1) "I disagree completely" to (5) "I agree completely".
Items were selected on the basis of a factor analysis, in a similar population, of a nonrelationship-specific attachment style questionnaire obtained by combining two English language instruments: Bartholomew and Horowitz's (1991) Relationship Style Questionnaire and Collins and Read's (1990) Attachment Questionnaire. Both of the original questionnaires were translated into Portuguese, and a back translation was approved by the original authors. The factor analysis yielded the two expected factors of avoidance and anxiety, and the questionnaire has demonstrated good psychometric properties for non-relationship-specific use (Moreira et al., 2003) . The six items with the highest loadings on each factor were selected and reformulated so as to refer to a specific relationship. Table 1 presents the set of items used (back-translated), before and after transformation. One of the anxiety items, which was not amenable to reformulation, had to be replaced by the seventh in the rank of loadings. The item in question was "I often worry that romantic partners won't want to stay with me". After adaptation to a relationship-specific format, it read "I often worry that this person won't want to maintain our relationship". This would cause problems in the case of family relationships, which are, by definition, not susceptible to voluntary dissolution.
_____________________
Insert Table 1 about here _____________________ Relationships included in the measure had to remain comparable across participants to insure that facets were crossed in the ANOVA design employed to estimate variance components. Additional requirements were that these relationships should be likely to constitute true attachments for most of the participants, and their number should be as large as possible, to ensure the best representation of variance across relationships. Therefore, it was decided to include five role-relationships likely to constitute attachments to most individuals (Doherty & Feeney, 2004) : (a) mother or mother-figure, (b) father of fatherfigure, (c) best friend of the same gender, (d) romantic partner or best friend of the opposite gender, and (e) another significant person of the participant's choice, the one he or she felt closest to, excluding those indicated in the previous columns. Of the latter, it was found that 46.0% nominated a brother or sister, 15.5% a friend, 10.9% a grandparent, 5.9% a cousin, 4.6% an uncle or aunt, 1.3% a child, 0.4% a godparent, and 0.4% a nephew or niece, while Relationship-specific attachment style 11 6.7% had missing or unclassifiable information (e.g., a first name). Participants were instructed to respond regarding the same persons on all occasions.
Data analysis
A considerable proportion of missing data was caused by students that skipped classes in which data were collected. Of the 239 initial participants, complete data for the three occasions were available for only 120. Complete data for two occasions were available for a further 77. It was therefore decided to use these two groups as two non-overlapping sub-samples and to employ them in cross-validation. Of the participants in the two-occasion sub-sample, 48 had a three-week interval between assessments, and the remaining 29 had a six-week interval, having skipped the middle session. Data from the remaining 42 participants, who had responded on a single occasion, were discarded.
Results were analyzed applying univariate generalizability theory, by means of the GENOVA software (R. L. Brennan, 2001a; Crick & Brennan, 1983) . In addition to carrying out the ANOVA and automatically providing the correct equations for the estimation of population variance components, this software provides estimates of standard errors for the magnitude of these components (R. L. Brennan, 2001a, Chap. 6) , allowing for the calculation of confidence intervals.
Separate analyses were carried out for the anxiety and avoidance dimensions, as explained in the introduction, given that they constitute a fixed facet (are not a representative sample of a population of attachment dimensions, but are thought to constitute the population itself), and a new variable created by averaging them would be meaningless. The designs therefore included three fully crossed facets (Role-Relationships, Occasions, and Items; units of measurement, usually Persons, are not counted as facets in G theory).
In addition to variance components, G theory also provides generalizability coefficients, assessing the reliability of measures aggregating across given numbers of levels Relationship-specific attachment style 12 of the factors included in the design (e.g., when persons and items are the only facets in the design, and one aggregates across a number of items equal to that employed in the design, the generalizability coefficient is mathematically equivalent to Cronbach's alpha coefficient.
For the current study and the three-occasion subsample, these coefficients are presented in the two rightmost columns of Table 3 , and have acceptable values for such short scales, especially when individual scores are averaged across the three Occasions. As explained above, one-occasion coefficients are equivalent to Cronbach alphas, averaged across Occasions. Table 2 presents results, in terms of the proportion (percentage) of variance accounted for by each component, for each attachment dimension. Total variance values are indicated at the bottom of the table for readers wishing to know the raw values. It can be seen that they are compatible with the hypotheses, for both 3-and 2-occasion samples. For the anxiety dimension, the P component was much larger than the PR one. In contrast, for avoidance, the opposite was true, with PR almost twice as large as P. Importantly, the 95% confidence intervals did not overlap for either dimension in the 3-occasion sample, indicating that the components were significantly different in magnitude. Confidence intervals overlapped in the 2-occasion sample (just barely so for avoidance), probably due to the smaller number of individuals and occasions. Of the remaining variance components, if we exclude the four-way interaction between Persons, Occasions, Role-relationships, and Items (a residual component, accumulating all the unexplained variance, as explained above), the only components reaching a magnitude worthy of consideration are those for the interaction between Persons and Items, and between Persons, Occasions, and Items (POI). The first corresponds to differences in patterns item endorsement across individuals. It is important to keep in mind that these effects generalize across facets not included in the components. This means that, for example and in the case of the Persons × Items component, any differential endorsement of items by individuals is generalized across different relationships and occasions, and is independent of the participants' general level on the dimension being measured. This may correspond to the presence of minor factors below the general dimensions of anxiety and avoidance, again as suggested above (e.g., confidence, discomfort with closeness, relationships as secondary; Fossati et al., 2003) . As to the POI component, its interpretation is not obvious, given that it corresponds to a differential endorsement of items by individuals, which also differs across occasions, but generalizes across relationships and is Relationship-specific attachment style 14 independent of the general level in the dimension. This issue will be given attention in the discussion section.
Results
Relations among relationship characteristics
Scores for the ten relationship-level characteristics were obtained by averaging across items and occasions. This approach had the advantage of allowing the inclusion of the twoand three-occasion subsamples in the same analysis. Identical analyses were carried out with correlation estimates obtained from a multivariate generalizability analysis undertaken with the mGENOVA software (R. L. Brennan, 2001b) , and they yielded the same substantive conclusions. The obtained correlation matrix was submitted to a principal components analysis, followed by a Promax rotation, with the K parameter set to four. Both the eigenvalue-greater-than-one and the scree plot suggested that three was the adequate number of factors to extract. Table 3 presents the obtained pattern matrix.
_____________________
Insert Table 3 about here _____________________ It can be seen that the first factor gathered all of the anxiety ratings, in agreement with the generalizability analysis conclusion that anxiety is a personal, more than a relationship-specific, characteristic. The other two factors divided the avoidance ratings. The second factor included ratings of avoidance toward peers (romantic partners and friends), while the third included avoidance toward mother and father. Avoidance toward the fifth, unspecified person was divided between the second and third factors, quite plausibly because the figures participants most often nominated for this role (siblings) were simultaneously peers and family members. When participants nominating friends were excluded from the analysis, the loading of this role-relationship increased somewhat on Factor 3, as would be expected based on the speculation above.
Discussion
According to the data collected for this study, the answer to the fundamental question of whether attachment is an individual or a relationship characteristic is "both". The major conclusions to extract from the analysis are that anxious/ambivalent attachment is predominantly a personal characteristic that is manifest across different relationships, while avoidant attachment is predominantly a relationship-specific phenomenon. These results contradict the previous literature, which indicated that both attachment dimensions were characteristic of relationships, more than of individuals. The current study shows that this may not be true for the anxiety dimension, something that would be compatible with the view that the anxiety dimension is related to the representation of self, while the avoidance dimension is related to the representation of others (Griffin & Bartholomew, 1994) . They also suggest that such representations of others reflect specific partner and relationship characteristics to a greater degree, while self-representations are less influenced by such characteristics.
It is intriguing, however, why such results have not previously been found in the literature, given the theoretical sense they make. Although the more adequate control for residual variance in the current study might initially be thought to be the major cause, more detailed analyses (available from the author on request) have shown that they do not account for all the differences. Namely, analyses have been carried out simulating previous studies in the literature (i.e., employing data from only one occasion, aggregating items so as to create only one or two blocks, considering only three relationships, and nesting relationships within individuals). Although results from these analyses show P and PR components more similar in magnitude (and not significantly different) for anxiety, they never produced the clear magnitude difference favoring PR components found in the previous literature. At this point, the reasons for this discrepancy are not clear, but several possibilities may be considered.
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The items employed, for example, came from a different measure than those in previous studies, and several of the Anxiety items included the word "worry", possibly leading to more consistent responding. In addition, while previous studies apparently used a separate page for each relationship, items in the current study were presented in a matrix form, with all relationship × item combinations being rated on the same page, something which may have led to more consistent responding and to an enhancement of person-level variance.
Finally, one may not exclude cultural differences as explanations for the discrepancy.
One further aspect of the design that may be controversial is the treatment of the Role-relationships facet as crossed with individuals. Barry, Lakey, and Orehek (2007) treated relationships as nested within individuals, on the argument that respondents "did not all have the same mothers, fathers, and romantic partners". This procedure, however, leads to an incorrect assignment of variance. When participants are all rating relationships that correspond to the same roles (i.e., mother, father, etc), the variance explained by the Rolerelationships component does not correspond to the individual characteristics of each partner. The latter cannot be estimated separately from each specific (dyadic) relationship, given that each of these relationships links a specific participant with a unique partner.
Therefore, target-related variance is included in the Persons × Role-relationships interaction facet. The Role-relationships facet variance will represent variability in the average level of the attachment dimension across relationship roles (e.g., do participants feel, on average, more avoidant with their fathers than with their mothers?) To set this facet as nested within Persons would preclude its separate estimation and incorrectly assign its variance to the PR interaction, yielding to overestimation of the PR component. Robert L. Brennan's (personal communication, July 25, 2009 ) confirmation of the adequacy of this view is gratefully acknowledged. In any case, as can be seen in Table 2 , this issue is of little consequence for the final conclusions, given the very small magnitude of the R variance component.
In any case, what this study apparently indicates is that it might be premature to conclude that nearly all attachment variance occurs at the relationship-specific level, with individual variance, generalizable across relationships, being negligible. In fact, the results show that both sources of variance are relevant: Anxiety varies to a significant extent across relationships, even if it varies more across individuals. The reverse is true of avoidance, which shows some degree of consistency across relationships, even though this is less than what is specific to each relationship. One implication of these findings is that, for the anxiety dimension, ignoring the person level may be seen as problematic. On the contrary, for avoidance, relationship-specific measures should be preferred, especially when outcomes are also defined at a relationship level (e.g., commitment, satisfaction, conflict resolution strategies; Cozzarelli, Hoekstra, & Bylsma, 2000) . Lack of attention to this generic vs.
relationship-specific issue may cause an underestimation of the effects of avoidance on relationship functioning. Whenever feasible, however, it is suggested that future investigations explore the implications of attachment styles manifest at both levels, as both seem to incorporate a significant amount of variance. This is probably the most valuable conclusion to extract from this and related studies, as there are no guarantees that attachment style measured at the relationship and at the individual levels will show the same effects.
Other results of the current study show that relationship-specific self-ratings on adult attachment style are temporally stable and internally consistent, with some caveats discussed below. Factor analysis of the relationship-specific attachment scores agrees with the personlevel character of anxiety, while avoidance seems to be hierarchically organized, with an intermediate level of family vs. peers (Sibley & Overall, 2010) .
Open issues and limitations
Before closing, reference must be made to some further aspects of the results which could not be completely illuminated in the present study. One of these is substantiated in the Relationship-specific attachment style 18 considerable magnitude of the Person × Item interaction. As mentioned in the results section, this may be due to the presence of small factors beyond the two main dimensions of adult attachment that have been considered in the literature (Fossati et al., 2003) . A more complex case is that of the Person × Occasion × Item interaction component. As previously mentioned, the presence of this component means that respondents tend to endorse attachment style items to a different extent on different occasions, independently of their general level of endorsement. Had the relationship facet not been included in the design, this would pass as simple random responding. What the results show, however, is that this tendency to endorse items differently, when present on a given occasion, is manifested in a consistent fashion across relationships, which rules out a random process. The most plausible interpretation for this result might involve the action of a cognitive priming or sensitization phenomenon (see Baldwin, Keelan, Fehr, Enns, & Koh-Rangarajoo, 1996) . Supposing, for instance, that one of our respondents had been harshly criticized by a significant other a short time before filling the questionnaire, it is plausible that this person would endorse more strongly the item referring to anxiety about not being accepted by intimate others. This increased concern might be evident for all significant relationships, but would have dissipated on the next occasion and would not affect to the same degree items dealing with other issues (importance in the eyes of the partner, likelihood of abandonment) within the same dimension.
Several limitations of this study also need to be considered. The sample of individuals was small and did not allow for the examination of the hypotheses in different groups (e.g., gender). The number of occasions was also small, and might be considered inadequate to provide a proper sampling of occasions (as mentioned above regarding studies that employed only two item composites). The small magnitude of interaction components involving occasions, however, suggests that this is not a major problem. Previous evidence 
